Abstract-Introducing the present situation and the deficiency of current regulatory system of the quayside crane, propose a new method for safety assessment. Based on the AHP theory, the s a f e t y a s s e s s m e n t m e t h o d f o r q u a y s i d e c r a n e w a s s t u d i e d , a sound method was proposed. Through the definition of the equipment safety property assess value D, the real state and risk rank can be expressed specifically and clearly.
INTRODUCTION
The quayside container crane is utilized to load and unload containers on the shore [1] . It is widely used in ports and wharves according to its high operational efficiency. At present, there are hundreds of container bridge cranes serving in Shanghai. Part of equipment exist serious aging problems Some cranes have been used for more than 30 years, and the general design life is about 15 years, and the security authentication of the quayside container crane in service is limited to simple self-checking of enterprise and national legal supervision and inspection, which could not identify and divide the risk level of equipment. Quite a number of devices are working under the colossal risks easily leading to production safety accidents.
II. THE SAFETY EVALUATION METHOD OF QUAYSIDE CONTAINER CRANE

A. Comparison of Common Safety Evaluation Methods
Introductions of several riper methods in the current safety evaluation of special equipment are shown in Table 1 .
The quayside container crane is characterized by clear structure, and the relative importance of the different components are easy to make qualitative judgment. However, making quantitative judgment is lacking a large amount of statistical data. Therefore, Weighted Evaluation Method is known as the basic method for the safety evaluation of the shore bridge.
B. Weighted Evaluation Based on AHP Theory
Analytic Hierarchy Process (AHP) method was proposed by Professor Sadie from the University of Pittsburg, which could express a complex problem as an ordered hierarchical structure diagram. The relative importance of each factor that could influence the whole core of the process was calculated by specific process to get the value of the question [4] .
As shown in Fig.1 , the top layer of the diagram T is referred to as the target layer, which refers to the problem that needs to be analyzed; The lowest layer is called as the lowest level, which refers to the basic factors that cause the problem and could not be subdivided. The layer between T and a is called the middle layer, which represents all the intermediate steps involved in causing the problem [5] .
The experts rate the importance of each influencing factors that make up the logical structure model according to certain method and carry out the data processing, which could obtain the results of each influencing factor on the importance of the target layer T.
III. THE STUDY ON SAFETY EVALUATION OF QUAYSIDE CONTAINER CRANE BASED ON AHP THEORY
A. The Hierarchical Division of Safety Evaluation Model for Quayside Container Crane
According to the structure characteristics of the quayside container crane, the safety performance of the crane can be divided into four levels (as shown in Fig. 2) .
B. B. The Determination of Weights Value of The
Evaluation Indexes 1) Establishing the comparison matrix and obtaining the largest feature vector Comparing the two factors, the importance is the same 3
Comparing the two factors, the former is a little more important 5
Comparing the two factors, the former is obviously important 7
Comparing the two factors, the former count much important 9
Comparing the two factors, the former is extremely important 2,4,6,8
The intermediate value of the above comparison After the establishment of the safety assessment model of the crane, the influence degree of each evaluation index on the relevant evaluation index of the upper level could be obtained by solving the maximum eigenvector of the comparison matrix between the evaluation indexes. Each values of the comparison matrix is obtained by the representation of the relative importance of the evaluation index of the bridge across the crane by experts based on the 1-9 magnitude scale (as shown in Table 2 ) [6] .
It can be seen at Fig.1 , the relative importance of each factor in the second layer relative to the first level factor, T, is determined by 1-9 numbers, the scaling expression can be expressed as a comparison matrix as shown in Table 3 . The maximum eigenvector of the matrix T can be calculated by the sum product method, thus the coefficient ( =0.566, 0.242, 0.192) of importance of the second layer to the target layer T can be obtained.
2) The consistency verification of the comparison matrix According to the AHP theory, only the random consistency ratio of each comparison matrix CR satisfies CR < 0.10, the comparison matrix consistency is verified. And the maximum characteristic root of the comparison matrix max can be obtained by Eq.1:
The comparison matrix consistency index CI is shown in Eq.2:
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The comparison matrix average random consistency index RI can be obtained by the RI order table, and the matrix random consistency ratio CR can be expressed as:
According to Eq.1, the largest characteristic root of the matrix T is max=3.024, CI=0.012, and the value of three order matrix could be obtained from the RI order table(RI=0.58). The CR can be calculated, therefore, according to Eq.3 by CR=0.02 < 0.10, so the consistency of the matrix T is acceptable.
Similarly, the CR value of other comparison matrix could be calculated and every CR value is less than 0.10. Therefore, the safety evaluation model of the quayside container crane based on AHP theory is available.
THE SAFETY PROPERTY ASSESS VALUE D AND THE RANGE
DEFINITION
On the basis of the inspection of the equipment, the inspection personnel give grade to each evaluation index (the best condition for evaluation index is one hundred points). After each index is normalized, the real-time state score I of each evaluation index is obtained, and the D of the safety property assess value D of the equipment can be calculated according to the Eq.4. The real-time security status and risk level of this crane could be understood, therefore.
According to the characteristics of the crane, the security states and the required measures is defined by the experts corresponding to different values of D, as shown in Table 4 . IV. CONCLUSION A new safety evaluation method, based on AHP theory, of the quayside container crane was proposed in this paper, the following conclusions are drawn after the research:
As the characteristics and imperfect supervision system of the quayside container crane in service, it is necessary to carry out safety evaluation of risk grade identification and risk classification.
Through the research of safety evaluation based on weighted evaluation AHP theory, a suitable method for safety assessment of in-service quayside container crane is established, and the real time state and risk level of the equipment can expressed by the safety evaluation index D, this provides an effective and convenient method for equipment supervision.
